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Abstract of JP2003258271 

PROBLEM TO BE SOLVED: To provide an 
electrode structure for an SiC Schottky diode 
having a guard ring for inf)proving a fonward 
surge breakdown voltage and Its 
manufacturing method. 
SOLUTION: This SiC Schottky diode is 
equipped with a guard ring 4. and a second 
electrode layer 6 electrically connected to the 
guard ring 4 and formed of a material different 
from that of the Schottky electrode layer 5 so 
as to secure an ohmic contact with the guard 
ring 4. so that the forward surge breakdown 
voltage of the SiC Schottky diode is increased 
without deteriorating its rectifying performance 
and the reliability is improved. 
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(54) [«M©«»] ^ftttVi^v-gy h:1'-3^'f*-K*±Dtt®«jS*tt 



(57) im] 

l)S i Ci^H -y h=5f-r^:t-KlCiDV^T, 
/4tcmmmig?S:tl)||20l:fiBS6tLTx3 y h 



I V'l 



[ni^« 2 ] uien-aitgMJi nmx-h o . mmt 

Sr^itSiil*«li5l8<ODt^bm^«i^3 -y Y^—f 
[i««53 ] frlfij^ 3 >y hdf-mfl6®{iT i . N i . 

1, Au, Ptiyi{ic:n4.<7)^^T'S)l.::tS:^t8i!t 

J^lSL. Kvg -y Vi^-Wmi-^X^mt LTffie 

•y h^-^^'f :t- H(7)i3ji*ffi. 
[000 1] 

(WTS i cttlt) im^^tzs i Cx3 y 

h. 

[0002J 

[lae*oafl}] S i C{4/Svv?yHdfA'-yr. Kv^ft^ 

''\(r)mmmm^ixx v >s . >- s -y h =^t— jt- Kti 

Ts 1 cf^U7.(r>mmit<n-m^tt£-otz, t«*c7)s 
ht. 'y'j-xmAW^iizizt^iihm^, mms. 

aitcfe V t ^ y -XSSi:)i-(±-f-fi{3 i: ^ < ^: ^> 
[0003] 01 0«fi63|W)S iCi/3 -y h#-^>f;r 
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-Y<7)im(Dmimmtmx'hh, s i ci^a 7 

X3 7 h^-S©i5^2«$(CnSS i Cxt::?^^!^^ 

/n 2 1 <4ffi«Di!Eim<o/r- Y V ^iftttr*-^!.. 

i/3 7 h^-^ii5{4nSS i CXtr^'dri^-^';H2 

-1MM5JlnSS i CXlf^'ilf i^-v;H20*ffiT'i^ 
3 7 h=¥-«^$:fPO , H 0 V^^t tmSUtcg 
«E$ilTV^S. SiCS«{±v'U-XSt)tSrT(fl.:ttf> 
{Cn+ as i Cll cO^ffiicBff^Uffi-tStfOlc^^JS^r 
aStJi^grj^OnSS i Cxt^^v-v';H2*5}g« 

JrJgfig k % tcjj— S 7 ^' 5 J: o 

tna:f*g1S5:-f;r>'aALJtn+ +SS i C17j!>5}g 
^§ilTV^Sffl^lC^:oTV'>l>. dtOn* + SS i CI 
7(^S®tN i 7:J'Sfli«8*^«^rk'0^r 

m,z^m^%^x\^h, 

[0 004] -y3vY^-Wm5\i^ imWiSxC 

K^*><^StfiX-l.. Ti.Mo.Ni.Al.Al-T 
i-^^iSrt'i^fflV^^jil^W^V^ S i Gc7)Ji-g-, ^fi^ 

{i. ^it)/m^\,zi.h-ymmxwfti^<i^\^t^tix\^ 

^^4tfOS i CSffiic^- s 7 9W&zdlW£ 1X10 
1 8 ffl/ccS^ L< {4 3 X 1 0 1 9 <l/ccJ.Xh01iSS 

[000 5] -:^r, x3 7h=Jf-|g-^?r?#S/Si6c7)x3 
7 h^-mfi515(4Xf-H 'J y/4fiO!gfiit t,=5r->TU 

*»L^*^^>.^(CTi , Ni, Mo3i^l,^^4^:f^^><7)-g■ 

S^Xr- H y ^^4 \,zn VXM-^'itts::^- 5 7 

[ 0 0 0 6 ] ta!*eD S i C -y 3 7 ;r- h'£r)Ji|l 

i^nz-^-v^m^i^x-))'^fiht%i-ifm.\.^\^):. 

V^33StlS:£aiLfe. ^CTi. Ni, Mo*Sl,^(4i 
^T'*&. C:OJ:-3^rSiCi^3 7h^-^-f:t-KO 

rc7)aEA**j&s ^mz^mKifTf^h . mmi^^ 

ttSr^rfyift. «^fflJt<^ij-f*>^^fe)-tc J; 0 , S i 

c 3 7 h ^-^^'f 3r- H«7)r < -ai(i;*:m8iE*{m*i- 

I. Jti6ji-9-- i^'mSl t ^ k I, ^ p 3SIK*^^ 1 1, k ^, 
iiS . S i C X 3 7 1^ i^—y^ jT- K 2rKf^ LKHSr^ 
BBL;tk»:'?>. ;<r-K!;y^^4T-H)-^r5j--S7^^ 
*<^4.nT V^S k S i C 3 7 h :t- H«jf * 
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[0007] 

& S i C 3 -y h ^-/-f a- Y\.Zii\\X . ii- Y 'J V 
[0008] 

[SmilrW^LJ: 5 ttS^S] ±iBlilS^)J?*tSJt 

'/Y^-sr^it-YX'hh, mc{^2um<nm\iim 
^3wssmm\imii^9 -y h^-nfisiiJiT i . n 

i , Wot.fz\izixt>(r>^^X'h'o . mt^-cr>m.im 
jiAu Au, Ptttzi,tzixh<r>^X'hhz.t^m 

S ; t mmthm(.»\^%iy 3 «y h ^-^-f H 
(0009] 

-f . H 1 <i*^0Som 1 £7)iisfe<7)jg®{:oii. s i c 

SiCSScttxy-Xfitfl^WSJti^tn+SS 

i cii 1 co^s^:i^iE5:^iffi-rs^o^^^^^s^^llgt 

SS i 1 <7)Sffl(m;j-- 5 y^%i^s ij^^ 
i: # HjT- S 7 «flg1#tt3i<lifil§ilS J: 3 fc nS^^tt 
^^sSr'f :t^aAL3tn+ + S!S i CJi7**J^«$itTV^ 
I.. 

[ 0 0 io]$i'^LtmE.k-&msLmh-k}h\,z'^3 

<»^S. v'B 7h=Jf— I®i5tt;i!r-Hyyr4<0rt{ffilc7) 



nMS i Cxt:J'^j^-v;P^2t0^ffiti3V^T>'3 7 
^^-ft-^STf^S. >-3 7h^-liai®5{i. Ti, N 

[0011] pm.(n:^-Y^)yyA\,zmhm2(^^ 

® 6 H U ^^4 *<p STJ) S sOt'P S S i C 
«tT;f-S7^1ttt*s*|/i>tl.^1-V^AK Au, Pt 
ttz\iZixh^±X'hh, ^Jm^m.<r)fzt>. p 
MiO^- K ij y^4 1 Jttsm 2 <7)1|®i 6 {ii/ 3 7 h 
^-«Sil50±Kt,ffia$ixTV^|,. n+ + MSiC 
17<:o^aifc:N i t J:S:t-7 S ^'lg®i8*sm$ix 

[0012] miffi^ffmmizmh s i c^a 7 h^f 

' :t- HfclSV^T v 3 7 5 tiEIKE 

S:, Ji--7S^'«®;i8{cftSfiE$-epjDl-|)t>'3 7h 
^-mflil5 1 nSS i Cxh'^'df>'A'/H20rat}g 
jSStl/Ci^ H 7 h^-Jg-^*i)i|A->f rXSiX, 7 h 

mfisi 5*^*^:^- 7 s 9w&ms\iz.pii3*r>xwmfi 

^dtih. Z<r)^pm(D:f!-Y')yyAl,zn-tt^2(D% 

w§e\t'^3yv^-mm5tnss,mzmm^tix\^ 

&<OTpS<0;y- H y y^4 1 nMS i Cx t^'i^f i^-v 
;I/»2i:c7)^tJ)l>pn«f-&t)iA*^TJ^$^lS. pn 
«^<7)|^Mi§;§{4x3 7 h=«f-jg^<OWMilI$ J: OilfV^ 

t:»immti:WM&<7)miX'\,ip n^^tctimsEi^sai 

[00 13] pm<r>^-Y^}yi^A^znthm2<r>^m 
mem- 5 7 9m.m-^^(r)^. mm.<^WM. 
^i\ihi}-iizmthm-'ywss.ffmm. s i c->3 

htdh. S i C X 3 7 h=¥-r-f 5}-- H<7))l«EI4±t= 

^Sr^-r/wi»^. #^mJi<Oi3-r*-=5r^fe)-t J: 0 , S 
i C£/3 7 h^-r-f :t-H<:0i/3 7 h^-«^£Or 

[0014] *I6BJ«4 pM<0;y- K U y^A ffMth'm 
2<0llffil6i: UTpMS i Cfc:StLT5j--5 7^i^ 
$:f#^l^Al. Au. Pta^^(4J:it^>cr)-^5rfflv^ 
S. ta!oT, pMiO;^-K';y:/tSff|.S2<0««gl 
60;i--S7^'^*<J:(-\ llffl^i^<0)iS 
8SS'{4S*»fc:i@i.l.J«-9--i/'«gE<^iSfc^rO. SiC 

3 7 jT- K<7))imff*^:^# < ^ot < !> 

i:, pS<0;iy-K!;>'/4i:nSS iCxt^dfi/+;P 

12 fcofSlfc*)S p n«^*»4>ii.-gi:^^ r*>m$n 

<4ti6l.. S i Ci/3 7 h^-rJ^'f 3r-HgB^)-y^(t?t't 
-OifrhtL. SiC>'3"/Y^-^^:^-YC0i^3'yh^ 

-nt^c^n^txumti^v-xtmiTifmsk. • 
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[0 0 15] J^H-yh^f-SffiJiStfllSES:, ;r-S 
•y ^^tMSlCiECESrEnjD-tS i: 3 •/ h^f -^^^ 
5fc nSS i Cxtr^'^vA';P®2cO^Oi/'3 7 h^f- 

S i CXlf^df i^-v;H2 i:<!0^t*S P nS^tilA' 

[ 0 0 1 6 ] 0 2 ^i:^mmm 2 (ommmmizi^ i. s 

S i Cxtf^'df >-r;l'®20^ffi£7)-g|5CpSl9 ^-^ 
:tyaAT'J^^U, MPS (Merged p-i-n/Schottky) . 

[0017] m2<DmMmmizm s i c^^h y 

2:. ;t--y5^'mai®8{Cftm£ESrEPSDtl.i:j^3 y h 

l>V3 7 h=3E~j$-^*<)lAM TX^tl. V-3 7 

4 ortfflicj^^s pas 9 {zitrs^^iiom 2 
ffiiettixs 7 h^-mflia5tm$nwt««?$it-c 

V^S<^f paO;<r-Ki; V?'4'5r4>t/tpai9 1 na 

5 i Cxe^'^^rx^/H 2 1 ^mzfyt P n^^ilA' 
'fT;^§ixS. pnJg^iO|E|ga;$liv3 7h^-«^ 

f S i C V 3 7 h ^-r^ Jj-- H<OWmJE**:*:# < =5ro 
T<ifc. pa(^;5r-HU>'^4tnaSiCxtr^df 
VA-^PJS 2 tOfaCJ)!. p nif^*»<5ii'-S{^^ D 7**a 
A$itm:i6|,. i^3 7K=¥-«^(c«LTpn«^c7) 

sm^izt < =5:1. . fifoT , m 1 (^mkmizitKxi^ 

[00 18] i's 7h^-l®15{CtmflE^, >t-7 

s ^'Sfis;i8{ciEmE^-wjn-r'2. t 3 7 h^-maifl 

5i: nas i CX.Mif^l'^)Vm2ffM\Zhi>'yB 7 h 
^-jf 7;^$nS /cp2<0;>!f- H 'J y^4^: 

4>l/^tpSJi9 1 nMS i Cxt:^'df>-v;H2 fctOS 

ajysM 7x^\zm^th pmm- h u y^^4 1 p aa 

9 *^S^Tr>^*f|> J; p < igff-r I, t X 7 h ^- 
I.. 

[0019] mii^m<om3ffmiitmmiz&>i s 



i C 3 7 h=^r-:J^^ jT- HOffijtS-i«aB-ri,fc*:>Oll 
X'*6 . P aO;<f- K 0 y^A 5: ;f yiiATm-fS 
fcfi^^^|i6«tS{4^ ;f yn*>)i;^^2: L^t: nas i C 
xt^'#j^i'/l^Ji20^BJ:"9, iJ^Lnas iCxtr^' 
drvA•;^;i2^;:A•)3i^/il*IaiOffii:^rl>. ;!f-K'J> 
^O^ffiiiSJrft^t^r^idfcnas i Cxt^J'^^fv 
^r;U®20^ffi$:X7'f-y^^L}t^«g-C3il.. CKJ^g 

[0020] mAt-^hm9i^wy^<r)%3(rmwm'mz 

f^S S i C 3 7 h^-:}^^ ^- Y(T>'^lMi.Wm 

h . t-f. "^ViWmj^ n + a<7)s i cii o^bjc 

iSSl X 1 0 1 6 ffl/cm3 X'Jf $ 1 0/* m(7)ffi^iffiM 
S<?)naoS i CXt^dfv-v;PS2^xe^^>'.r;l' 
atio-C^^RS-tl.. LA^SmtCnSoS iCxtf^- 
dr vir/H 2<7)^ffiKC VDSICJ: 0 S i iOK^LlS S: 
2. Ojum$:«:as-^S (124) . 
[0021] nmffiS I Cxe^'^i/A';Uji2±<0iKI: 
K3 ^»K^<OX 7^^^^?S$-fiJffl \^tz'W--M:J.mzi. 0 

xr-Hi;>'/4S:m-rsa54j-yi'(ti^*L. K^ti^sfT) 
sgBS«3i^m-t* ms) . 

[0022] L*»l.«. ^BjftSiJ 3 1 i >) pa^ii^ji: 
^rS;KnyatX (^;^cl4) AlSrJpa«jE3 0~l 5 0k 
eVT', 1 01 4 {a/cm2 ^jj-y^-^^. n+aoS 

i CJilOSffifc::t-S •y^'gffi!62:f#S;tfttna^ 
!tet=5rl)P (iS) S:Jnja®E3 0~l 3 0keVT\ 1 
0» 5ffl/cin2 -fjtvaAL, n++aSiC17}g^ 

th. jgHBtta53 1 J: oaASfi/cpa^iHiiJi. m 

iftK*<10i 8 l/co3 1,:^:^ «^^$0. 5//mt^ 
hXo^. *itn+a^OS iClli?)Sffic05j--$7^' 
ffln++aSiC17{i:a®i}Sl02 o<@/ci3 , ft 

LT naos i Cxfc:^'4fvr;l'Ji2S®{cit 
a LitS^bJ^ 3 i& ^Si^cox •/ f - ^^t'jKTx 7 ^ y l 
T^TJRO^-sTL^ ^ (06) . >r<^. ^pfit^jj^^ 

tt'ffcf l.!^v!46tT;i/:^y#H$ii4'T'i 5 0 ox:Ja±oa 
s-cio^ia<7)Siy!Jia?^ff^. 

[0023] It^hVk. V3 7hdE— ©Bil5t LtT 
i S:S iB{c;^>'N'7^ 'Jy^'ffitTJtSL. ff-Y^)y 

yf^i:nmLfz^xmzxK-&W£T i i&K^-r s 

(07) . 

[0024] iKv^t'COj^s 7hdf-lffi;i50>'\-^'- 
y ^ -rx^ tLX.i}- H U y/4 (0*ffi}gS*«e±tc 

:J'^i^-v;l'®2<0^®S-X y-?-y7'-r5 (08) , Z(0 

ttyfhvi;xvim-ox\-^xii. Tiwmm^L 

[0025] -eLT, F®<?5;y-Hy>'^^4<0^ffitc*t 
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5 1 i/ 3 >y h ^-mm 5 mmixx\>^^j:\>^:^- 
2 o^ffi $r i,zm^ I . 'J yexw u Vis t 

imeimm-i. mz, s®<o;t-s y^ffln+ +m 

S i Cl 7 commi,Z:f- 5 -y r^mfigfl 8 1 Lt ;^>''« 7 ^ 
i;y/ffiC<tONilS5-J^figri. (119) . 
10026] n+a<7)SiC®K nSOS i 0x^:5' 
^i^-r;Pii2. n+ + as i C«7Tl8B£Sitl.S iC 

=Jf-m®S5(iT io{5*»N i . tt:imomfziie> 
<omffiii6(iAlo(fi, Au, P\.ttz\t:iixhff)-^± 
5 y^^miie^A 1 t-ftSMS-^Lfv!. A-.y^r-i;{cffi 

:^fcX htcibiiZA 1 E(cA 1 ;ifyT'f 

1^1). Aum^^yrHy^^eotiibiiz. Ai±tc$4>tA 

u*^«lflS$fLTV^rt iOL. ^|iBB««gffl(CA 1 -N i 

-As<oio^j:m&>'Xfj>,vh'yx{>x\\ rnmcD^ 

-S.-yi'm^8ttX^^'<-y:fVy^mi>zX'0t^iW. 

mmi>^=Ft'-A i:m it:mmm^j:b'<7)mmmx'h 

r>TtJ:vn n+a<iDSiCJil. nMOS i CXt^ 
df5/-v;l/fl2, n++MSiCJ17tUUigSn&S iC 

[0027] 

S iCxg •yhir-/-^:t-H{Cfct^T. ^-]'Vyi^ 

i,zm.^mi t sxf- K y ^^tffia t lt >- 3 -y h 

y^\zmhit- S -y :?ttS:li«-rS i: t J: "jsait 



[ EI 1 1 ^W^<r>% 1 SDHMoj^^tr^S s i c >- 3 

[02 ] ^mi<^m2ffymisimmi,z^h s i cy 3 

[03] *^B3<0|| 3 «^)|liSOJ^®l:^S S i C V 3 
C 124 ] ^%m<r>m 3 iOHiSOJgKltiSS S i C V 3 

( 1 ) x'hh, 

[05] *IEBB<OB 3«^0»Jilt«S S i C >^ 3 
•y b=3f-r^:t-H<^i8gISS:SiB8tS?t*O0 

(2) rj)&. 

[06] *»BB<^m 3 onitojgjstffis s i c 3 

•y l-=^r-:5^'f :t-h*<O«jtIS^ittBBtS/^*O0 

(3) T-*^. 

[ H 7 ] 3|s^B^<^m 3 (?)|lilOJg®(C^|, S i C X 3 
iA)X'hl. 

(08 ] *^BB0m30lUfi0J^Sg{C^S S i C j^g 

•y h^-y>(^- Y<7)mnM^m'^titzif>(om 

(5) t'ftS. 

[09] *^BJcom 3 iOHSfei^Jgffit^S S i C 3 

•y h^—/>! :f-v<r)mmM^mmi>t:i!bm 

[010] ti!*cOS iC^-3"yh=Jf-:/'f:i--H<0fi} 
)tOMSrl)iBJtl.0t'J>l>. 

1 n + SSiCJl 

2 nSS i CXt^J'ilf vT/P® 

3 H^IHg 

4 ;«r-Hy>'^ 

5 >-3 -y h^— StBJB 

6 ii2<^i:^ 

7 n+ + SSiCia 

8 ;t-S y^'mffiJi 

9 pm 
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